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CLAIMS 

What Is claimed is: 



aimea is: _ 
An isolated and purified biologically active heparan sulfate 3-0- 

5 sulfotransf erase 5 polypeptide. 

2 The isolated and purified, biologically active heparan sulfate 3-0- 
sulfotransferase 5 polypeptide of claim 1. ^Nherein the polypeptide 
comprises: 

(a) a polypeptide encoded by a nucleic acid sequence as set forth .n 

10 SEQ ID NO 1; 

(b) a polypeptide encoded by a nucleic acid sequence having greater 
than 90% sequence identity to SEQ ID NO 1 ; 

(c) a polypeptide having an amino acid sequence as setforth in SEQ 
ID NO 2; 

15 (d) a polypeptide which is a biological equivalent of the polypeptide 

set forth in SEQ ID NO 2; 
(e) a polypeptide which is immunologically cross-reactive with an 

antibody which is Immunoreactive with a polypeptide compnsing 

part or all of the amino acids of SEQ ID NO 2; or 
20 (f) a polypeptide encoded by a nucleic acid molecule capable of 

hybridizingunderstrlngentconditionstoanucieicacidmolecule 

comprising the nucleotides of SEQ ID NO 1. or a complement 
thereof. 

The polypeptide of claim 1. wherein the polypeptide compnses a 
human heparan sulfate s-O-sulfotransferase 5 polypeptide. 
The polypeptideof claim 1 . modrfiedtobe in detectably labeled fomi. 
An isolated and purified antibody capable of specifically binding to 



3. 

25 

4. 
5. 



the polypeptide of claim 1 . 

6 An isolated and puriflad „uoleloacidnno.ecu.eancodingablologK««y 
30 ' active haparan sulfate S-O-sulfotransferase 5 polypeptide. 

7 The nucleic acid nwleeule of claim 6. wherein the encoded 
polypeptide comprises a human heparan sulfate 3-0 
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sulfotransferase polypeptide. 

The nudeic acid mo.e«Je of claim 6. vrt,e«ln the nucle,c ac,d 
molecule is a nucleic add sequence having greater than 90^ 
sequence Identity to SEQ ID NO 1 . 

The nucleic ao.d,K«.lecule o. claim 8, v*erein the nudeic acd 
^ecule has a nucleic add sequem* as set forth in SEQ ID N0 1^ 
The nudeic add molecule of dalm 6. wherein the encwled 
polypepUde compHses an amino add sequence as selforth .n SEQ 

ID NO 2. . 
The nucleic acid molecule of daim 6, further defined as pos*oned 

under the control of a promoter. 

The nudeic add molecule of claim 111. wherein the nucle,o add 
molecule Is a DNA segment, and the DNA segment and promoter 
are operationally linked in a recombinant vector. 
A recombinant host cell comprising the nucleic acid mdecuie of 

Arn!genlc non-human animal having incorporated Into Its genome 
a xenogeneic nudelo add molecule encoding a biologically acfve 
heparan sulfates-asuifotraneferasespolypeplide. the nude,c acid 

moleculebelngpresentlnthegenomelnacopynumbereffect^eto 

confer expression in the animal of the heparan sulfate 3-0 
sulfotransferase 6 polypeptide. 

A method of producing an antibody immunoreacUve with a heparan 

sulfate 3-O-sulfoUansferase 5 polypeptide, the method compHslng: 

(a) transfecting a recombinant host cell with a nudeic add molecule 

<rf dalm 6, whld, encodes a heparan sulfate 3-0 

sulfotransferaseSpdypeptide; 
(WculturinBthehoslcellundercondltionssuffidentfor expression of 

the polypeptide; 

(c) recovering the polypeptide; and 

(d) preparing an antibody to the polypeptide. 

,6 The method of claim 15. wherein the nuCeic acd molecule 
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comprises a nucleic acid molecule sequence as set forth in SEQ ID 

A method of detecting a heparan sulfate 3-Osulfotransferase 
polypeptide, the method comprising immunoreacting the polypept.de 
with an antibody prepared according the method of claim 1 5 to f om. 
an antibody-polypeptide conjugate; and detecting the conjugate. 
A method of detecting a nucleic acid molecule that encodes a 
heparan sulfate 3-0-sulfotransferase polypeptide In a biological 
sample containing nucleic acid material, the method compris.ng: 

(a) hybridizing the nucleic acid molecule of claim 8 under stringent 
hybridization conditions fo the nucleic acid matenal of the 
biological sample, thereby forming a hybridization duplex; and 

(b) detecting the hybridization duplex. 

An assay kit for detecting the presence of a heparan sulfate 3-O- 
sulfotransferase polypeptide In a biological sample, the k.t 
comprising a first antibody capable of immunoreacting wrth a 

polypeptide of claim 1 - 

The assay kit of claim 19. further comprising a second container 
containing a second antibody that immunoreacts with the first 

20 antibody. ^ , 

21 . The assay kit of claim 20. wherein the first antibody and the second 
antibody comprise monoclonal antibodies. 

22. The assay kit of daim 20. wherein the first and second antibodies 
each comprise an Indicator. 

25 23. The assay kit of claim 22. wherein the Indicator is a radioactive label 
or an enzyme. 

24 An assay kit for detecting the presence, in a biological sample, of an 
antibodyimmunoreactlvewithaheparansulfate3.0sulfotransferase 

5 polypeptide, the kit comprising a polypeptide of claim 1 that 
30 immunoreacts with the antibody, with the polypeptide present m an 

amount sufficient to perfomn at least one assay. 
25. An assay kit for detecting the presence. In biological samples, of a 
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heparan sulfate 3-Osulfotransferase 5 polypeptide, the k.t 
comprising a first container that contains a nucleic acid molecule 
identical or complementary to a segment of at least ten contiguous 
nucleotide bases of the nucleic acid molecule of claim 6. 
A method of screening candidate substances for an ability to 
modulate heparan sulfate 3-Osulfotransferase 5 biological activity, 
the method comprising: 

(a) establishing test samples comprising a heparan sulfate 3-0- 
sulfotransferase 5 polypeptide; 

(b) administering a candidate substance to the test samples; and 

(c) measuring the interaction, effect, or combination thereof, of the 
candidate substance on the test sample to thereby detemiine the 

ability of the candidate substance to modulate heparan sulfate 3- 
O-sulfotransferase 5 biological activity. 
The method of claim 26. wherein the candidate substance is further 
Characterized asacandldate polypeptide, andfurther comprising the 

step of purifying and isolating a gene encoding the candidate . 

polypeptide. 

28. The method of claim 27. wherein the polypeptide is contained w.th,n 
20 cells in cell culture. 

29 A recombinant cell line suitable for use in the method of claim 28. 

3o" A method of modulating heparan sulfate 3.0-sulfotransferase 5 
biological activity in a vertebrate subject, the method comprising the 
step of administering to the vertebrate subject an effective amount of 
05 a substance capable of modulating activity of a heparan sulfate 3-0- 

sulfotransferase polypeptide In tiie vertebrate subject to thereby 
modulate heparan sulfate 3-O.sulfotransferase 5 biological activity in 
the vertebrate subject. 

31 The method of claim 30. wherein the substance that modulates the 
30 ' heparan sulfate S-Osulfotransferase activity comprises an ant- 

heparan sulfate 3-Osuifotransferase 5 antibody. 

32 The method of claim 30. wherein the step of administering further 
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34. 
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comprises administering an effective amount of a substance that 
modulates expression of a heparan sulfate 3-O-sulfotransferase 5- 
encoding nucleic acid molecule In the vertebrate. 
The method of claim 32. wherein the substance that modulates 
expression of the heparan sulfate 3-O-sulfotransferase 5-encoding 
nucleic acid molecule comprises an antisense oligonucleotide. 
The method of claim 30. wherein the vertebrate subject Is a mammal. 
A composition comprising an effective amount of a modulator of a 
biological activity of a heparan sulfate 3-Osulfotransferase 5 
polypeptide, and a phamiaceutlcally acceptable diluent or vehicle. 
The composition of claim 35. wherein the heparan sulfate 3-O- 
sulfotransferase 5-blological-actlvity-modulator is selected from the 
group consisting of: 

(a) a purified antibody which preferentially binds heparan sulfate 3- 
0-sulfotransferase 5. or a fragment or derivative thereof, and 

(b) a polypeptide which Interacts with heparan sulfate 3-^ 
sulfotransf erase 5. or a fragment or derivative thereof. 

A method for modulating transfer of sulfate to the 3-OH position of a 
glucosamine residue of heparan sulfate In a vertebrate subject, the 
method comprising intixxlucing to a target tissue producing heparan 
sulfate in the vertebrate subject a construct comprising a nucleic acd 
sequence encoding a heparan sulfate 3-Osulfotransferase 5 gene 
product operatively linked to a promoter, wherein production of the 
heparan sulfate 3-O-sulfotfansferase 5 gene product In the target 
25 tissue results in modulation of transfer of sulfate to the 3.0H position 

of a glucosamine residue of heparan sulfate. 
38 The method of claim 37. wherein the construct further comprises a 
vector selected from the group consisting of a plasmid vector or a 
viral vector. 

30 39. The method of claim 37. wherein the constnict further comprises a 
liposome complex. 
40 The method of claim 37. wherein the heparan sulfate 3-0- 
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sulfotransferase 5 gene product comprises a protein havmg an 
amino acid sequence as set forth In SEQ ID NO 2. 
The method of claim 37. wherein the nucleic acid sequence .s 
selected from the group consisting of: 

(a) a DNA acid sequence as set forth in SEQ ID NO 1. or Its 
complementary strands; 

(b) a DNA sequence which hybridizes to a nucleic acid sequence as 
set forth in SEQ ID NO 1 under wash stringency conditions 
represented by a wash solution having about 200 mM salt 
concentration and a wash temperature of at least about 45»C. 
and which encodes a heparan sulfate 3-asulfotransferase 5 

polypeptide; and 
(c) a DNA sequence differing from an isolated nucleic acid molecule 
of (a) or (b) above due to degeneracy of the genetic code, and 
which encodes a heparan sulfate 3-O-sulfotransferase 5 
polypeptide encoded by the Isolated nucleic acid molecule of (a) 
or (b) above. 

The method of claim 37.wherein the targettissue comprises muscle 

tissue 

A method for modulating production of 3.0sulfated heparan sulfate 
ir. a vertebrate subject, the method comprising introducing to a target 
tissue comprising cells producing heparan sulfate In said vertebrate 
subject a construct comprising a nucleic acid sequence encoding a 
heparan sulfate 3-O-sulfotransfe.Bse 5 gene product operatively 
linked to a promoter, wherein production of the heparan sulfate 3-^ 
sulfotransferase 5 gene product in the target tissue results m 
modulation of production of 3-asulfated heparan sulfate. 
The method of claim 43. wherein the 3-O.sulf ated heparan sulfate .s 
an anticoagulant-active heparan sulfate. 

The method of Claim 44.whereinthe3.0.sulfated heparan sulfate .s 
an antithrombin-binding heparan sulfate. 
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The method of claim 43. wherein the 3-O-sulfated heparan sulfate is 
an entry receptor for HSV-1 . 

The method of claim 43. wherein the 3-O-suifated heparan sulfate is 
both an anticoagulant-active heparan sulfate and an entry receptor 
for HSV-1. 

48. The method of claim 43. wherein the 3-O-sulfated heparan sulfate 
comprises a disaccharide selected from the group consisting of: 

(a) L-iduronIc acid 2-0-sulfate-2.5,-anhydromannitol 3-0-sulfate; 

(b) D-glucuronlcacid-2.5.-anhydromannitol 3.6-0-sulfate; 

(c) L-iduronic acid 2-(>sulfate-2.5.-anhydromannitol 3.6-O-sulfate; 

(d) L-iduronic acid-2.5-anhydromannitol 3.6-O-sulfate; 

(e) L-iduronic acid-2,5-anhydromannitol 3-O-sulfate; 

(f) D-glucuronicacid-2.5-anhydromannitol 3-O-suifate; 

(g) A^'^-uronic acid-glucosamine W.3-dlsulfate; and 

(h) A^=-uronic acid-glucosamine N-sulfate-iduronic acid 2-sulfate- 
glucosamine 3,6-disulfate. 

The method of claim 43. wherein the construct further comprises a 
vector selected from the group consisting of a plasmid vector or a 
viral vector. 

The method of claim 43. wherein the construct further comprises a 
liposome complex. 

The method of claim 43. wherein the heparan sulfate 3-0- 
sulfotransferase 5 gene product comprises a protein having an 
amino acid sequence as set forth In SEQ ID NO 2. 
52. The method of claim 43. wherein the nucleic acid sequence is 
selected from the group consisting of: 

(a) a DNA acid sequence as set forth in SEQ ID NO 1, or its 
complementary strands; 

(b) a DNA sequence which hybridizes to a nucleic acid sequence as 
set forth in SEQ ID NO 1 under wash stringency conditions 
represented by a wash solution having about 200 mM salt 
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^0 tissue 
54. 



ooncen.ra«on and a ««h temperatu« <,f a. leas, about 45"C 
encodes a hepa«n ,u,a« 3.C.su»o«ana.e«se 5 

cm or (b) above due «. degene^ o. the genetu, code, and 
jr enLes a hepa^n su«a.e 3-C>su«o.— a 
;;;o,ypep«eenc«iedby*e,ectetednuCeicac,dmo.eouteo.{a) 

j:r::*«.-r.n...a.e..ssueoe.pHees.u«.e 



'Held .or increasing «.e e«,caoy o. Bea«ng a dteorder using a 
rlor.ordellver,nglbe^e^™-oa^^^^ 
cellsof asubject,comprisingadm.n.steringtothesuDie 

,o adminlstraton of Ihe vnis ve ■ ^^^^ 

:r:etS:r:Za™n.«a.l3anen.«oe.or.or.e 

« r:rod6,cla.n,64,»bereln««^<>sul,a,edheparansu«a« 
I:pH.esadlsaooba.dese.^.-«Hegroupjn.^^^ 
,a) L ,du,onio aold 2.0eulfa.e.2,5,-anhydromann«ol S-Oeulfete. 

(a) L.aur ■ . .„hvdrotnannltol 3,6-0-3ulfate: 

(b) D-glucurorac acid-2,5,-annyaron«» n.«uifate- 
0 Uduronlc add 2.0s^a«-2.5.-anhyd,.mannno 3,6-Oaul.a.e. 

t) L-lduronlo acld.2.5.anh,dromann«.ol 3,6.0»ul«e; 
e) udu,onlc aold-2.^hyd,omannKol 3-Osu»ate^ 
J D-gluou,onlo acld-2.^nhydromannnol S-Osulfate. 
(g)^"-uronlcacld-gluoosamlneN,Mieu«ate;and 
;r.«-nlo aold-g,uco«.n.ne .^uHa^-lduronlc aod 2.u,.a.e. 
glucosamine 3,6-disulfate. 
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. cA «,hereln the construct further comprises a 

„posomecomplex. ^„„^„ 3.^ 

The method of claim 54, « ^„ 
.uHotransferase 6 gene p^duo. 

(b) aDNAeequenoe«h.ohhybnd.ze8toa 

. ■ -I, i„ <5FO ID NO 1 under wash smngency v 

polypeptide; and molecule 
(o) aDNAse<,uencad-«ertng.,oman,so,atednuo^ 

oUa,oa«a^--^-^t:::rns,e.ee S 
:repri:a:-so.ldnu.e.a.d..eou,eo.<a) 

eo. JL'::::^>™-,«he.ln.ev.™s>»<^.saHSV.ve^. 
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